Office activity classification using first-reflection ultrasonic echolocation.
Excessive sedentary time poses considerable health risks for individuals predominately engaged in desk-bound work. To empower interventions aimed at addressing this problem, reliable technologies for continuous activity monitoring within an office environment are required. As an alternative to existing solutions, we propose the Echolocation-based Activity Detector, a contactless sensor array of four first-reflection ultrasonic distance sensors. The research described herein demonstrates the capacity of the sensor to distinguish between common activities performed at a workstation within an office environment, including sedentary sitting, typing, writing, and standing. Cubic support vector machine classifiers are developed using dispersion-related features computed from the time-series array outputs. Average classification accuracy for sedentary activities exceeds 85%, while classification accuracy for the entire activity set exceeds 80% for a controlled experiment conducted with six participants.